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Postoperative pain management is of highest interest for patients undergoing maxillofacial surgery 
including microvascular reconstructive surgery. Currently, there is a lack of information regarding 
process and outcome of postoperative pain management after microvascular reconstruction. 
Materials and methods 
In a prospective clinical study, 31 adults were evaluated on the first postoperative day following 
microvascular reconstruction with a radial forearm flap using the standardized questionnaire of the 
Germany-wide project Quality Improvement in Postoperative Pain Management (QUIPS). It enables a 
standardized assessment of patients’ characteristics, pain parameters, outcome and pain therapy 
process parameters. 
Results 
Pain management consisted predominately of premedication with midazolam, sufentanil and 
metamizol intraoperatively, piritramid in the intensive care unit and metamizol, tramadol and fentanyl 
patches on ward. Nineteen patients (61.3 %) showed inadequate pain management with pain levels ≥4. 
Among other significant relations, patients exhibiting an age below the median presented significant 
higher levels of pain under strain (p = .041) and maximum pain (p = .006) as well as rate of breathing 
(p = .009) and mood (p = .006) disturbance. Performance of pain counselling showed specific impact on 
pain under strain (p = .008), maximum pain (p = .004) and satisfaction with pain intensity (p = .001). 
Whether microvascular reconstruction was performed with primary or secondary intention or 
performance of a neck dissection did not show significant influence. 
Conclusions 
QUIPS helped us to adequately evaluate the procedure-specific quality of postoperative management 
following microvascular reconstruction with a radial forearm flap. It helped us to identify a surprisingly 
high amount of inadequate pain management. Postoperative pain levels seem to be primarily 
influenced by the performed reconstruction. 
Clinical relevance 
Establishment of a continuous and procedure-specific evaluation of postoperative pain levels should 
help to avoid inadequate pain management, which is widely prevalent according to the literature and 
our study. Preoperative pain counselling is essential and should be procedure specific to be its best. 
Introduction 
Acute postoperative pain management is of biggest importance to all surgeons. Adequate 
postoperative pain management is not only an ethical obligation, it also helps to decrease suffering 
and decreases thereby postoperative morbidity, the rate of complications, hospital stay and costs [1–
3]. 
Despite these facts, undersupply with adequate postoperative pain medication is a worldwide 
phenomenon [4–6]. Investigations from various countries confirm that the quality of acute pain 
management is insufficient [5, 7–10]. 
It was tried to improve this situation by establishing several clinical guidelines with quality indicators 
over the last decade. Processes and structures of pain management were optimized. However, 
outcomes such as pain intensity levels and incidence have not been improved [11, 12]. 
The analgetic effectivity of analgetics efficacy varies widely between different surgical procedures [2]. 
Thus, it should be considered to perform and evaluate acute postoperative pain management in a 
procedure-specific manner. 
Regarding such a procedure-specific evaluation, an evaluation of microvascular reconstructive 
procedures is from special interest to cranio-maxillofacial surgeons. These reconstructions are among 
the most complex and complication-associated procedures in cranio-maxillofacial surgery. To date, 
there is a lack of knowledge in the literature regarding the procedure-specific quality of postoperative 
pain management after microvascular reconstruction. 
In the presented prospective clinical study, we evaluated the quality of postoperative pain 
management in a series of patients undergoing microvascular transfer with a radialis flap. A 
standardized assessment of patients’ characteristics, pain parameters, outcome and process 
parameters was conducted by using the standardized questionnaire of the Quality Improvement in 
Postoperative Pain Management (QUIPS) project. It enables a standardized data acquisition and an 
analysis of process and result parameters to investigate postoperative pain and its influencing 
parameters on the first postoperative day [13]. 
Patients and method 
The presented prospective study was performed at the Department of Cranio-Maxillofacial 
Surgery/Plastic Surgery of the University Hospital Jena. Institutional review board approval was 
obtained prior to start of the study by the local ethics committee of the Medical Faculty of the 
University Hospital Jena. All patients able to answer the questions of the standardized questionnaire 
were included after signing informed consent. 
Patients who exhibited either a carcinoma of the oral soft tissues or an oral soft tissue defect related to 
other reasons were included. In case of first-time tumour surgery, the procedure started with an 
adequate neck dissection. Afterwards, radical resection of the tumour was performed. The radialis flap 
was harvested in a standardized manner as described earlier [14]. Donor site was closed with full-
thickness skin graft from the upper arm of the same side. Simultaneously, microvascular anastomosis 
of the artery and at least one vein was performed. After completion and function of the microvascular 
anastomosis, wound closure was performed. All patients received a tracheotomy to secure the airway. 
In two cases, a relapsed carcinoma was locally radical resected. There was no additional lymph node 
surgery necessary. In case of a secondary reconstruction, we first looked for adequate vessels and 
when given, the recipient site was prepared for microvascular transfer. 
After completion of surgery, patients were transferred to our intensive care unit, where weaning of 
sedation started. At the morning of the first postoperative day, all patients were transferred on ward. 
A study nurse not being involved in the routine care of the patient performed the assessment of 
postoperative pain at the first postoperative day not exceeding 24 h after surgery. 
After signalizing consent and a standardized instruction, the patient himself completed the first part of 
the QUIPS questionnaire covering outcome parameters of postoperative pain management: 
• Pain under strain, maximum and minimum pain intensities during the last 24 h since surgery 
(numeric rating scale (NRS) 0–10, 0 = no pain, 10 highest imaginable pain level) 
• Pain-related interference with physical activity (movement), coughing and deep breathing, 
sleep and mood over the last 24 h since surgery (NRS 0–10) 
• Nausea or vomiting since surgery 
• Wish to have received or receive additional doses of pain medication 
• Patient satisfaction with postoperative analgesia outcome using a 16 box NRS (0–15, 0 = very 
unsatisfied, 15 = very satisfied) 
The second part of the questionnaire is covering the relevant patients’ characteristics including, for 
example, age, gender, ASA status and duration of surgery. Furthermore, it serves to record the relevant 
process parameters of postoperative pain management. It was completed by the study nurse. 
Statistical analysis 
Data are presented as mean and standard deviation if not indicated otherwise. Outcome and process 
parameters are given descriptively (Tables 1 and 2). The continuous variables, age and duration of 
surgery, were transformed into dichotomous variables using the median values as separator. Non-
parametric Man-Whitney U test was applied to compare continuous variables between resulting 
independent subgroup pairs, and Kruskal-Wallis test was performed to compare results between 
multiple subgroups. Pearson’s chi-square test was applied to compare categorized data of independent 
subgroups (see Tables 3 and 4). In cases were requirements for Pearson’s chi-square test were not 
met, Fisher’s exact test was applied. In cases were multiple groups were compared, nominal p values 
of two-tailed tests are reported. A p value of <0.05 was taken significant. 
Table 1 QUIPS outcome parameters after microvascular reconstruction with a radialis flap (n = 31 
patients) 
Pain on ambulation  4.06 ± 2.29 
Maximum pain intensity 5.39 ± 2.50 
Minimum pain intensity 2.06 ± 1.84 
Satisfaction with pain intensity 11.58 ± 2.49 
Preoperative pain management counselling  
Yes, only general 24 
Yes, also specific 3 
No 4 
Chronic pain before surgery  
Yes 6 
No 25 
Mobility impairment because of pain  
Yes 17 
No 14 
Breathing impairment because of pain  
Yes 12 
No 19 
Sleeping impairment because of pain  
Yes  15 
No 16 
Mood impairment because of pain  
Yes 14 
No 17 
Desire for pain medication  
Yes 11 
No 20 
Drowsiness since surgery  
Yes 25 
No 6 
Nausea since surgery  
Yes  14 
No 17 
Vomiting since surgery  
Yes 6 
No 25 
    
Table 2 QUIPS outcome parameters after microvascular reconstruction with a radialis flap (n = 31 
patients) 




No opioid intraoperative  
Metamizole 10 
No 21 








PONV prophylaxis  
Yes 4 
No 27 
Clonidine perioperatively  
Yes 11 
No 21 




Opioid in intensive care unit  
Piritramide 21 
No 10 
Non-opioid on ward  
Metamizole 30 
Ibuprofen  1 
No 1 




Physical pain therapy on ward  
Cold pack 22 
No 9 
Individual pain therapy instruction on ward available  
Yes 31 
No 0 




Table 3 Relation between process and outcome parameters concerning postoperative pain after microvascular reconstruction with a 
radialis flap (part 1) 


















Age (median = 60.0 years) 0.041 0.006 0.523 0.804 0.054 0.009 
 ≤60.0 (n = 15) 5.9 ± 2.7 6.7 ± 2.6       n = 13 
 ≥60.0 (n = 16) 3.7 ± 3.4 1.6 ± 1.5       n = 6 
Gender 0.543 0.992 0.92 0.349 0.247 1000 
ASA (I + II vs. III) 0.207 0.13 0.317 0.494 0.381 0.032 
 ASA I + II (n = 23)           n = 17 
 ASA III (n = 8)           n = 2 
Duration of surgery (median 6.8 h) 0.815 0.435 0.578 0.832 1000 1000 
Counselling             
 Specific vs. general vs. No 0.008 0.009 0.147 0.004 0.632 0.432 
 Specific vs. general 0.01 0.045   0.014     
  Specific (n = 10) 2.2 ± 2.1 3.0 ± 2.6   13.7 ± 3.1     
  General (n = 15) 5.6 ± 3.1 5.5 ± 2.7   10.3 ± 4.3     
 Specific vs. No 0.003 0.004   0.001     
  Specific (n = 10) 2.2 ± 2.1 3.0 ± 2.6   13.7 ± 3.1     
  No (n = 6) 6.8 ± 2.8 7.8 ± 2.3   6.3 ± 5.1     
 General vs. No 0.395 0.09   0.088     
Premedication midazolam 0.812 0.908 0.169 0.614 0.634 0.363 
Clonidine perioperative 0.035 0.174 0.175 0.436 0.712 0.452 
 Yes (n = 11) 6.5 ± 2.9           
 No (n = 20) 3.8 ± 3.1           
PONV prophylaxis 0.241 0.394 0.241 0.135 0.577 1000 
Non-opioid intraoperative 0.789 0.842 0.367 0.322 0.685 0.447 
Opioid in recovery room 0.343 0.936 0.879 0.697 0.69 0.676 
Non-opioid on ward 0.452 0.452 0.613 0.871 1000 1000 
Opioid on ward 0.756 0.187 0.852 0.299 0.452 0.158 
 
Table 4 Relation between process and outcome parameters concerning postoperative pain after microvascular reconstruction with a 
radialis flap (part 2) 



















Age (median = 60.0 years) 0.113 0.006 0.166 0.722 1000 1000 0.685 
 ≤60.0 (n = 15)   n = 12           
 ≥60.0 (n = 16)   n = 7           
Gender 0.689 0.71 0.413 0.481 0.023 0.284 0.481 
 Male (n = 18)         n = 0     
 Female (n = 13)         n = 4     
ASA (I + II vs. III) 0.403 0.676 0.335 0.24 1000 1000 1000 
Duration of surgery (median 
6.8 h) 
1000 0.274 1000 1000 0.641 0.641 0.108 
 Counselling 
specific vs. general vs. no 
0.218 0.681 0.009 0.511 0.255 0.255 0.281 
 Specific vs. general     0.14         
 Specific vs. no     0.004         
  Specific (n = 0)     n = 0         
  No (n = 6)     n = 4         
 General vs. no     0.046         
  General (n = 15)     n = 3         
  No (n = 6)     n = 4         
Premedication midazolam 0.633 1000 1000 0.021 0.561 1000 0.663 
 Given (n = 6)       n = 6       
 Not given (n = 25)       n = 11       
Clonidine perioperative 0.676 1000 1000 0.477 0.269 0.269 1000 
PONV prophylaxis 0.325 0.641 0.55 0.657 0.628 0.628 0.55 
Non-opioid intraoperative 0.222 0.127 0.379 0.441 1000 1000 0.69 
Opioid in recovery room 1000 1000 1000 0.24 1000 1000 0.642 
Non-opioid on ward 1000 1000 1000 1000 1000 1000 1000 
Opioid on ward 0.228 0.484 0.099 0.157 0.023 0.284 0.01 
 Yes (n = 18)         n = 4   n = 8 
 No (n = 13)         n = 0   n = 0 
 
 
All calculations were conducted with SPSS V 21.0 for Windows (SPSS, Inc., Chicago, IL). 
Results 
A total of 31 patients was enrolled. Eighteen (58.1 %) patients were male and 13 (41.9 %) female. 
Mean age was 59.97 ± 15.04 years at the time of evaluation. Six (19.4 %) patients regularly used pain 
medicaments for pre-existing chronic pain related to other diseases. One (3.2 %) patient was classified 
under ASA 1, 22 (71.0 %) under ASA 2, and 8 (25.8 %) under ASA 3. Mean duration of surgery was 
6.80 ± 2.17 h. Twenty-five (80.7 %) patients received ablative tumour surgery and primary 
reconstruction due to a carcinoma. Twenty-three (92.0 %) of these patients received a neck dissection. 
In six (19.4 %) patients, surgery was performed as a secondary reconstructive procedure due to other 
reasons. 
Results of the QUIPS questionnaire regarding the outcome of the performed postoperative pain 
management and pain-related parameters on the first postoperative day are given in Table 1. NRS 
mean of minimum pain was 1.7 ± 2.2. Pain under strain was increased to 4.7 ± 3.2. Maximum pain 
levels showed a mean of 5.1 ± 3.1. Nineteen (61.3 %) patients presented pain levels ≥4. Overall 
satisfaction with pain therapy was moderate (10.6 ± 4.8). 
Most patients reported to have received preoperative pain counselling (n = 25, 80.6 %). In 15 (48.4 %) 
patients, counselling was specific and in 10 (32.3 %) it was general. 
Concerning pain-related complaints, nearly two thirds of the patients reported pain-related 
impairment of mobility, breathing and mood. Nearly half of the patients reported drowsiness. Nearly 
one quarters reported pain-related sleeping impairment. Nearly every tenth patient reported 
postoperative nausea and vomiting. Seven (22.6 %) of the patients desired additional pain medication 
at the time of evaluation. 
Results of the selected process parameters of the performed pain management are given in Table 2. 
Standard sedative for premedication was in 90.3 % midazolam. Intraoperatively, all patients received 
sufentanil, some additionally remifentanil or piritramid. Metamizol as a non-opioid was 
intraoperatively applied in 10 (32.3 %) patients. Clonidine was perioperatively applied in 11 (35.5 %) 
patients. Prophylaxis of postoperative nausea and vomitus (PONV) was performed in only 4 (12.9 %) 
patients by granisetron and/or dexamethasone. 
In the intensive care unit, 28 (90.3 %) patients received medication with a non-opioid, nearly always 
metamizol. Twenty-one (67.7 %) patients received additionally piritramid as opioid. 
On ward, all patients received a non-opioid medication. The predominant non-opioid was metamizol 
(n = 30, 96.8 %) applied in a dosage of 4 × 1 g. Eleven patients (35.5 %) received tramadol and eight 
(25.8 %) patients a fentanyl skin patch as opioid. Thirteen (41.9 %) patients did not receive opioid 
medication. For all individuals, patients’ charts included instructions for pain therapy. Documentation 
of patients’ pain was recorded in 29 (93.5 %) of the charts. 
Relations between the above described outcome and process parameters are given in Tables 3 and 4. 
Patients exhibiting an age below the median of 60.0 years presented significant higher levels of pain 
under strain (p = .041) and maximum pain (p = .006) as well as a significant higher rate of breathing 
disturbance (p = .009) and mood disturbance (p = .006). Patients with an ASA I or II reported significant 
higher rates of breathing disturbance (p = .032) compared to patients exhibiting an ASA III. Females 
presented significant higher rates of postoperative nausea compared to males (p = .023). In the group 
receiving perioperative clonidine, significant higher pain on ambulation intensity levels was observed 
(p = .035). Patients receiving an opioid on ward presented in significant higher rates postoperative 
nausea (p = .023) compared to those receiving a non-opioid medication only. Patients exhibiting 
chronic pain received significant more often opioids than other patients (p = .01). 
Pain counselling showed a significant impact on pain under strain (p = .008), maximum pain intensity 
(p = .004), satisfaction with pain intensity levels (p = .001) and the desire of additional pain medication 
(p = .009). When comparing those groups receiving a specific, general or no pain management 
counselling, best results were always obtained, when a specific preoperative pain counselling had been 
performed (see Tables 3 and 4). Whether primary or secondary reconstruction was performed did not 
influence the investigated parameters. Whether a neck dissection or no neck dissection was performed 
did not show significant influence as well. 
Discussion 
Discussion of the method 
Adequate pain management is an essential part of postoperative care. Inadequate postoperative pain 
intensities result in patient discomfort and may decrease patient satisfaction [15]. It seems also to 
increase the risk for pulmonary and cardiovascular complications and to contribute to the risk of 
development of chronic pain [16–19]. 
Despite these relations, why is inadequate pain management widespread? Inadequate knowledge 
among health care professionals, patients, lack of institutional commitment, regulatory concerns and 
limited access to and reimbursement for interdisciplinary care pose significant barriers to effective pain 
management [20, 2]. 
To optimize their pain management, clinicians normally seek advice on principles for postoperative 
pain management in general guidelines for or in major textbooks [2]. Unfortunately, the data used to 
construct the tables provided by these guidelines and books are primarily originating from studies in 
dental procedures or other relatively poorly defined surgical procedures [2]. 
To improve the described insufficient quality of postoperative pain management in daily routine and 
beyond guidelines, it has been recommended to implement a continuously on-going monitoring 
system of the quality of postoperative pain management [21]. Such a monitoring system should 
include structure and outcome parameters and should be procedure specific [20, 22]. 
The procedure-specific evaluation is of special importance in this context as it is current consensus that 
different surgical procedures lead to specific pain types and high varying amount of pain. Furthermore, 
it has been demonstrated that the analgetic efficacy of different analgetics depends on the performed 
surgery [23]. 
At this background, the Germany-wide outcome-oriented project called Quality Improvement in 
Postoperative Pain Management (QUIPS) was developed in 2005. It consists of a standardized data 
acquisition and analysis of process and quality indicators [13]. The QUIPS questionnaire was developed 
on the basis of the Brief Pain Inventory (BPI) and recommendations of the American Pain Society (APS) 
[20]. The QUIPS project is open to every German hospital and web based (http://www.Quips-
projekt.de). 
After assessment of patients’ process and outcome parameters, standardized data sets are made 
anonymous and transferred to the external QUIPS database. This database allows the participating 
hospitals a procedure-specific internal benchmarking and on-going monitoring of processes of 
postoperative pain management results. Also an anonymous procedure-specific comparison of 
postoperative pain management outcome of the different participating hospitals in terms of an 
external benchmarking is possible. Such a standardized benchmarking system supports significant 
improvement of postoperative pain management [24]. 
Data of the presented study was raised by using the QUIPS questionnaire, but was not transferred to 
the benchmark server of QUIPS. QUIPS has been established to improve the quality of postoperative 
pain management on ward in patients directly transferred via recovery room to ward. In the presented 
investigation, patients had to be transferred to our intensive care unit prior to be back on ward. Thus, 
we could not perform an external benchmark. However, data should be able to give an adequate 
feedback about the current situation of postoperative pain management on our ward. 
To adequately rate results, it has to be mentioned that the presented results do not allow conclusions 
about the further course of postoperative pain after the investigated first postoperative day. Normally, 
pain decreases after the first postoperative day. It may be assumed that the performed postoperative 
pain therapy is effective over the first postoperative day on [16]. 
Another limitation is the absence of preoperative pain assessment. Thus, we could not distinguish 
between pain caused by functional disorders, especially in patients that had earlier surgery and 
underwent secondary carcinoma surgery or secondary reconstruction, and surgically induced pain. Due 
to the study design of QUIPS, preoperative data of preexisting pain levels were not raised. It was only 
investigated whether there was preoperative pain medication. However, this seems not to be from a 
decisive impact on the results, as preoperative pain medication showed no significant correlation to 
the investigated parameters. In the corresponding pain therapy of these patients, we observed a 
significant higher rate of opioid use (p = .01). 
Also a Hawthorne effect cannot be excluded. Furthermore, data have a monocentric character. Thus, it 
is not possible to conclude from our data to a general situation. 
Discussion of the results 
Whether primary or secondary reconstruction was performed did not influence the investigated 
parameters. We think that this is an indication that postoperative pain levels after microvascular 
reconstruction with a radialis flap are widely associated with the amount and performance of 
reconstruction. This assumption may be underlined by the fact that we could not find a relation 
between the performance of lymph node surgery or not and postoperative pain intensity levels. 
NRS means of pain ranged from 1.7 to 5.1. Mean of maximum pain was 5.1 and was comparable to 
earlier observed maximum pain levels in patients undergoing surgical procedures, e.g. a laparoscopic 
appendectomy (5.2) [13]. 
Overall 19 (61.3 %) patients showed pain intensity levels ≥4. NRS intensity levels ≥4 are associated with 
increasing discomfort and functional constriction due to pain. [25] This leads to the conclusion that 
61 % of our patients exhibited inadequate pain management. The overall mediocre satisfaction with 
pain therapy seems to underline this appraisal (10.6). Most earlier studies evaluating surgeon-guided 
postoperative pain management, including an earlier study of our group evaluating midfacial fracture 
repair and published in this journal [26], show similar amount of inadequate pain management, which 
underlines the need of further activity in this field. 
The basic analgetic medication on ward consisted of non-opioids, which received all patients. Non-
opioids are currently considered to be an effective standard medication with oral and fast application 
after surgery to reduce postoperative pain [27]. Thus, all patients received a non-opioid medication 
with metamizol or ibuprofen. Despite this 100 % non-opioid medication, only 58.1 % of our patients 
received a medication with an opioid. It seems that the above described inadequate pain management 
in 61 % of our patients was primarily linked to opioid undersupply which is a worldwide phenomenon 
[4–6]. Although opioids are associated with problems like opioid-induced constipation or nausea, as we 
observed in our patients, they have significant therapeutic value in the treatment of severe pain [28]. 
Each pain management concept should include defined steps of escalation in case of insufficiently 
controlled pain, e.g. by additional and early application of opioids on an as-needed base. The 
significant higher rate of patients with pre-existing chronic pain receiving opioids confirms the 
significance of opioids to reduce severe pain (p = .01). 
Regarding the investigated relations between process and outcome parameters, we found significant 
higher levels of pain under strain and maximum pain as well as significant higher rates of breathing and 
mood disturbance in patients exhibiting age below the median of 60 years. Similar results have been 
reported in earlier studies. It seems that older patients are more willing to accept and tolerate 
postoperative pain. It has also been reported that they tend to less frequently inform staff of their 
pain, because they do not want to disturb [29, 30]. The observed higher rates of reported breathing 
disturbance in patients exhibiting an ASA I or II compared to patients with an ASA III maybe underline 
this appraisal, as patients exhibiting an ASA I or II are normally younger than those exhibiting an ASA III. 
Preoperative pain counselling showed bigger influence on postoperative pain intensity levels in all 
investigated pain entities (see Tables 3 and 4). Patients receiving specific preoperative pain counselling 
experience significant lower pain levels than patients receiving general or no counselling. It seems that 
preoperative counselling reduces stress and fear and help to reduce wrong expectations [31–33]. This 
result underlines the essential importance of preoperative pain counselling, which should be specific to 
be its best. 
Furthermore, we observed significant more postoperative nausea in females than in males. This result 
seems not to be gender but medication linked, as the four patients exhibiting nausea received all 
opioids. 
To avoid such unfortunate results, the existing, mostly on a local basis established different 
postoperative pain management concepts in patients undergoing cranio-maxillofacial surgery, should 
be standardized. This is desirable especially in patients undergoing oncologic surgery, to whom opioids 
should be provided on a regular basis in their postoperative pain management [34]. QUIPS can help us 
to learn to estimate the significance of such standardization and its potential impact on patients’ 
wellbeing. 
Conclusion 
QUIPS is an easy and effective tool to measure postoperative pain and rate the quality of postoperative 
pain management. Of our patients, 61 % showed insufficient postoperative pain management. 
Especially an undersupply with opioids was responsible for this result. The observed significant lower 
pain intensity levels in patients having received preoperative counselling underline the estimation of 
preoperative pain counselling, which should be specific to get the best results. 
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